

WHAT IS CLAIMED IS 



nonvolatile memor>^ comprising: 

a memon^ cell array including a plurality of memory cells bein^ formed in a 

matrix; 

5 eac'hi of the memor>^ cells including a memory thin film transistor and a 

switching thin fimi transistor; 

said memory thin film transistor including: 

a firs Dsemiconduc tor active layer over an insulating substrate; 
a hrst insulating film; 
10 a floating ^te electrode; 

a second insukting film; 
a control gate electrode; 
said switching thin film ™nsistor including: 

a second semiconductoi^ active layer over the insulating substrate; 
15 a gate insulating film; 

a gate electrode, 

wherein the memory thin film transisV)r and the switching thin film transistor 
are integrally formed over the insulating substrate, 

wherein the first semiconductor active layeYvof the memory thin film transistor 
20 and the second semiconductor active layer are continuously formed, 

wherein a first thickness of the first semiconductor active layer of the memoiy 
thin film transistor is thinner than a second thickness of the second semiconductor active 
layer of the switching thin film transistor. 
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2. A memory^ according to claim I, 

wherein each of the first and second thicknesses is in a range of 1-150 nm. 
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. A nonvolatile niemor^^ comprising: 

a memor>^ cell array including a plurality of memory cells being formed in a 

matrix; 

eacl^yof the memory cells including a memory thin film transistor and a 
5 switching thin filnVtransistor; 

said memoA^ thin film transistor including: 

a first sVniconductor active layer over an insulating substrate; 
a first insinuating film; 
a floating gats^ electrode: 
10 a second insulating film; 

a control gate eleoirode; 
saici switching thin film tiVisistor including: 

a second semiconductor active layer over the. insulating substrate; 
a gate insulatuig film; 
15 a gate electrode, 

wherein the memor\^ thin film trans iVor and the switching thin film transistor 
are integrally formed over the insulating substrate^ 

wherein the lirst semiconductor active lay^ of the memoiy thin film transistor 
and the second semiconductor active layer are continiK^usly formed, 
20 wherein a first thickness of the first semiconductor active layer of the memory^ 

thin film transistor is in a range of 1-100 nm while a second thickness of the second 
semiconductor active layer of the switching thin film transist\r is in a range of 1-150 
nm. 



4. A memory' according to claim 1, 
25 wherein the first thickness in a range of 1-50 nm while the second thickness 

is in a range of 10-100 nm. 
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5. A memor^^ according to claim 4, 
wherein the first thickness is in a range of 10-40 nm. 

6. A memory according to claim I, 
wherein the first thickness of the first semiconductor active layer of the 

5 memory thin film transistor is more likely to cause impact ionizatit:>n than the second 
thickness of the second semiconductor active layer. 

7. A memor>^ according to claim 1, 
wherein a first tunnel current flowing between the floating gate electrode and 

the first semiconductor active layer of the memory thin film transistor is twice or more of 
a second tunnel current flowing between the gate electrode and the second 
semiconductor active layer of the switching thin film transistor. 

8. A memor>^ according to claim 1, 
wherein each of the memor^^ thin film transistor and the switching thin film 

transistor is a p-channel thin film transistor. 

15 9, A memor^^ according to claim 1, further comprising a driver circuit for driving the 

plurality of memory cells, 

wherein the memor>^ cell array and the driver circuit are integrally formed over 
the insulating substrate. 

10. A semiconductor device including the nonvolatile memory of claim 1, said 
20 semiconductor device further comprising: 
a pixel portion; 

a driver circuit for driving the pixel portion. 
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wherein the pixel portion, the driver portion and the nonvolatile memory are 
integrally formed over the insulating substrate. 

11. A device according to claim 10, 

wherein the semiconductor device is one selected from the grcuip consistini: 
5 of a liquid crystal display device and an EL display device. 

12. A device according to claim 10, 

wherein the semiconductor device is one selected from the group consisting 
of a display, a video camera, a head -mounted type display, a DVD display, a goggle type 
display, a personal computer, a portable telephone, and a car audio. 

10 13. A method of manufacturing a nonvolatile/nemor>', 

said nonvolatile memory including a i;nemory cell array having a plurality' of 
memory cells being formed in a matrix, 

each of said pluralirv^ of memor^^ c/lls including a memory thin film transistor 
and a switching thin film transistor, 
15 said method comprising the s/eps of: 

forming a first amorphous semiconductor layer and a second amorphous 
semiconductor layer over at\ insulating substrate; 

cr>'stal[i^ng Hie first amorphous semiconductor layer and the second 
amorphous semiconductor layer/to form a cr^^stalline semiconductor layer having a Hrst 
20 region with a first thickness arid a second region with a second thickness; 

forming the memory thin film transistor including the first region with 
the first thickness as a fir/t semiconductor active layer; 

formiiig the switching thin film transistor including the second region 
with the second thicl/ness as a second semiconductor active I aver, 
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wherein the first thickness is thinner than the second thickness. 



14. A method according to claini^3, 

wherein each of the first and second thicknesses is in a ran^e of 1-150 nm. 



15. A method of manufacturmg a nonvolatile memory, 
5 said nonvolatile mem^r^- including a memory cell array having a plurality of 

memory cells being formed in a matrix, 

each of said plurality of memory cells including a memory' thin film transistor 
and a switching thin film traniistor, 

said method comprising the steps of: 
10 forming a first amorphous semiconductor layer and a second amorphous 

semiconductor layer over an insulating substrate; 

cr^^stallizing the first amorphous semiconductor layer and the second 
amorphous semiconductcir layer to form a crystalline semiconductor layer having a first 
region with a first thickness and a second region with a second thickness; 
15 k^rming the memory thin film transistor including the first region with 

the first thiclme^ as a /first semiconductor active layer; 

forming the switching thin film transistor including the second region 
with the second thickness as a second semiconductor active layer, 

wherein a first thickness of the first semiconductor active layer of the memory 
20 thin film transistor/ is in a range of 1-100 nm while a second thickness ot the second 
semiconductor act/ive layer of the switching thin film transistor is in a range t:it 1-150 
nm. 
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16. A method according to claim 13, 

whei/ein the first thickness in a range of 1-50 nm while the second thickness 
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is in a range of 10-100 nm. 



17. A method according to claim /6, 

wherein the first thicknesyis in a range of 10-40 nm. 



18. A method according to^claim 13, 
5 wherein the first thickness of the first semiconductor active Layer of the 

memory thin film tratisistor is/more likely to cause impact ionization than the second 
thickness of the second semic/onductor active layer. 



19. A method accord/ng to claim 13, 

wherein a first runnel current flowing between the floating gate electrode and 
10 the first semiconductor active layer of the memory thin film transistor is twice or more of 
a second tunnel curnent flowing between the gate electrode and the second 
semiconductoKactive liiyer of the switching thin film transistor. 

od Recording to claim 13, 
wherein each of the memory^ thin film transistor and the switching thin film 
15 transistor is a p-channel thin film transistor. 

/ 

21. A methbd according to claim 13, 

wherein the nonvolatile memor^^ further comprises a driver circuit tor driving 
the plurality of/memor>^ cells, 

wherein the memor>^ cell array and the driver circuit are integrally formed over 
20 the insulating substrate. 

22. A /method of fabricating a semiconductor device inciudinu the nonvolatile 
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memory being manufactured by the method of clainyTj, 
said semiconductor device further comj^ising: 

/ 

a pixel portion; ^ 

a driver circuit for driving the'^pixel portion; 

wherein the pixel portion, the driver portion and the nonvolatile me mo 17 are 

/ 

integrally formed over the insulating substrate. 



23. A method according to claim 22, 

wherein the semiconductor^evice is one selected from the group consisting 
of a liquid crystal display device and an EL display device. 



1^2 10 24. A method according to claim 22, 

52 / 

l^i wherein the semiconductor device is one selected from the group consisting 

of a display, a video camVra, a head-mounted t>^pe display, a DVD display, a goggle type 
display, a personal ^^u^iter, a portable telephone, and a car audio. 



25. A method according^to claim 15 
15 wherein the first thickness in a range of 1-50 nm while the second thickness 

is in a range of 10-100 nm. 



26. A method according to claim 25, 

wherein the fir^t thickness is in a range of 10-40 nm, 



27. A method acuording to claim 15, 
20 wherein the first thickness of the first semiconductor active layer ot the 

memory' thin film traAsistor is more likely to cause impact ionization than the second 
thickness of the second semiconductor active layer. 
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28. A method according to clain^l5, 

wherein a first tunnel current flowing between the floating gate electrode and 
the first semiconductor active layer/of the memory thin film transistor is twice or more of 
a second tunnel current flowing between the gate electrode and the second 
5 semiconductor active layer of th^ switching thin film transistor. 

29. A method according po claim 15, 

wherein each of the memory thin film transistor and the switching thin film 
transistor is a p-channel thin/ film transistor. 



30. A method accordiiig to claim 15, 
10 wherein the nonvolatile memory further comprises a driver circuit for drivin 

the pluralit^^ of memory' 

wherein the i-Aemoiy cell array and the driver circuit are integrally formed over 
the insulating substrate/. 



31. jA methbd pf tabricatin^ a semiconductor device including the nonvolatile 
1 5 me mo ry Be irfc-rrfa nuf ac t u re d by the me t hod of c laim 1 5 , 
said semiconductor device further comprisinj 
a pfixel portion; 
a (Sriver circuit for driving the pixel portion; 
wherein the pixel portion, the driver portion and the nonvolatile memoi^ are 
20 integrally formed/over the insulating substrate. 




32. A method according to claim 31, 

whenein the semiconductor device is one selected from the group consisting 
of a liquid cr^-stal display device and an EL display device. 
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33. A method accc 

wherein tht sf^nic^dxictoT device is one selected from the group consisting 
of a display, a video came r^<^ he ad- mounted type display, a DVD display, a goggle type 
display, a personal corriputer, a portable telephone, and a car audio. 

5 34. A memor^^ according to claim 3, 

wherein the first thickness in a range of 1-50 nm while the second thickness 
is in a range of 10-100 nm. 

35. A memory according to claim 34, 

wherein the first thickness is in a range of 10-40 nm. 

10 36. A memory according to claim 3, 

wherein the first thickness of the first semiconductor active layer of the 
memory thin film transistor is more likely to cause impact ionization than the second 
thickness of the second semiconductor active layer. 

37. A memor>^ according to claim 3, 

15 wherein a first tunnel current flowing between the floating gate electrode and 

the first semiconductor active layer of the memory thin film transistor is twice or mcn*e of 
a second tunnel current flowing between the gate electrode and the second 
semiconductor active layer of the switching thin film transistor. 

38. A memor>^ according to claim 3, 

20 wherein each of the memory^ thin film transistor and the switching thin Him 

transistor is a p-channel thin film transistor. 
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39. A memory according to claim 3, further comprising a driver circuit for driving 
the plurality of memory cells, 

wh^-rein the memory cell array and the driver circuit are integrally formed over 
the insulating substrate. 

40. A semiconductor device including the nonvolatile memory of claim 3, said 
semiconductor device further comprising; 



integrally formed over the insulating substrate. 

41. A device according to claim 40, 

wherein the semiconductor device is one selected from the group consisting 
of a liquid crystal display device and an EL display device. 

42. A device according to claim 40, 

wherein the semiconductor device is one selected from the group consisting 
of a display, a video camera, a he ad -mounted type display, a DVD display, a goggle type 
display, a personal computer, a portable telephone, and a car audio. 



a pixel portion; 



a driver circuit for driving 



the pixel portion, 



wherein the pixel portion, the driver portion and the nonvolatile memory are 




